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(57) Abstract 

Compounds represented by general 
formula (1) or pharmaceutically acceptable 
salts thereof; wherein each symbol is as defined 

in the specification. The compounds (I) and ^ ^ ... ^ 

pharmaceutically acceptable salts thereof act fj^ ^^f^ N~ * (AIR)*— *R 0) 

selectively on cannabinoid receptors, in || | I H % 

particular, peripheral receptors and exhibit 
excellent immunosuppressive, anti- 
inflammatory, antiallergic and nephritis- 
treating effects with little side effects on the 
central system. Thus, they are useful as 
agonists and antagonists to cannabinoid 

receptors (in particular, the peripheral ones), immunosuppressants, anti-inflammatory agents, antiallergic agents and remedies for nephritis. 
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>fVA--<J> (200g) (700ml) &tf$BiEK (0.2ml) ^Ifelfi 

&0°C*-C^»bfcftfc N ftgflilg (57.2ml) CDttSm (200ml) £3 0#fr 
ItT^Tbfco 4 0#M#bfci££7j<: (400nl) &jtaiT«SS*59l-rSilfcfc 
«t»)3-hh-a3rS/-4-^ h^ri/-2-^hD^>XT;i/7 : h K 3 - fc KD 
^-4-^ h^>-6-^hD^>X7;i/Tt KfcCDiB£» (56. 4g) £*#fc 0 

f§£nfc^ti£^^;v*;i/A7> * h* (700ml) &fi£u £©»«fc£B 

*U^A (136. 7g) JkTfyu^^yZy (127.7ml) £JH&iP;tfco 1 0 0 "CC 
4B#lfflil#Lfc&fc:fiJ6ift&33fiU tK (600ml) &t^\*-*7-> : Mx^jl/= 
1 : 1 (600ml) ^Jn^T^Ufeo 7ke*-N^-9-> :^^^;i/= 1 : 1 (600ml) 

1-£dfcfc:<fc!j4-;*}>^>-2 — — h d — 3 -^>^ L ;bp}-^rv^>X7';b7 r h 
K£#&$»!H (117g) iiLTftfco £fcx 3&bfc*£ll£i%;b-&T4-* h 
^•^-6-^hD-3-^>f-;i/^^ri/^>XT;i/7 ; h h*£3t£MIi (90. lg) 
i:bTf#fc (£1#HB)« 

2 4-^ h^y- 3 -^>fMJry^>X7^rh K 
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^xth' (2.213g) *x*y-;i, (22ml) fc«MPU «fc*X-**H» (9.34g) 

Mxf* (50ml) T-immbfco £*lJi£« 
M^h'J^A-cttJiU 8**.I*39J«L 5i^EIlU ^e>nfes*^ 
i/iJ*^^D7h^7^- (n-^*1J-> :ff^x^;i,= 5 : 1) fill, 
2-7^-4-^h+i/-3-^>W^r^>X7;i/TbK (1.675g) £ 

;^tK (1.675g) SbM> (16ml) tjg»u 30SjSCvD>|j;^^ 
(2.40ml)s t^V^> (1.04ml), $|§i (80ml) £fln;U «12 0 o C"e2 

(1600ml) *M%.Gmm*ftWLt& *JI£h;n> (30ml) T*«lJtJb 

«ffl*5WU 3ift£$EitfgU at^^'JA^^nvh^?^- (£d 
n*;i,A : »«xf-;u= 1:1) TlSU 7 h 2 -#*V - 8 
>*-;u*-*2/- l , 2-i;tKD^;t;>-3-}!jM:>i ^f-;i/x^^;i/ 
(251mg) *ntz 
##0J4 (I4II) 

7-* b*i'-2-**v-8-'<>i-)l**is- 1, 2-^h Ho^y U> 
- 3-£;u**>^ 

##0!l3-Ci#e,Jifc7-X h =^>- 2 -#*V- 8 -^>^;i/^^i/- 1 , 2 
-yth-B^ij>-3-*^>i ^^;i/x^^;u (240mg) 
(7ml) s * (3ml) fc»»U zfcK<b±hU^A (120ml) ZMz.. &UZ~ 1 . 5 
Rf^a#bfeo £jfogf§£*#u *ttttftftO*K«FttC:U fflif^ (20ml) 
-C-JSffibfco ^«Ui&J!R*|t»^hije;ATfS6*U «*fflS59m5**»E 
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>";>-3-*;u#>K (228ml) £f§fc (i2#|). 

7-* h**>- 2 -:**V-8 -'Of-Jl/;*-*^- 1, 2-^fch*P=WJ> 
-3-*;v#>® (2-K»Js;>-4— f/lo:*-/!/) 7* K 

##0>i4-C#£ftfc 7 -* 2-**V- 8 -^>^;M-**>- 1 , 2 

-S?t HP^y U>-3-*;i/tf>& (30.0mg) i; 2 - 1: U i>>- 4 -4 ;Vxf 
(36.0mg) RT$\ - t Fp*5"<>*/ U^y-;i/7k*» (17.3mg) * 
(2ml) fc»»U CLONIC 1 3- (3-}> 

^f^rurD^) k&& (24.5mg) &^»^T-ein^feo 

^sr- 5 irait#&s tofiisisjttffsif^ omi) timtim&mi- v u 

^ 7 ^" (*PP*;i/A : ^y-;u =2 5 : 1) $ffl^«tS.t{:J; 

0 7-* h^^-2-^*v-8-^>^;u^-^^- i, 2-s;t KP^y y> 

-3-U)l>X>m (2-KUi?>-4-^;i/xf-;b) H (35mg) £fttfe|§ 
StbT^fc (^3#8B)„ 
ftffi09 2 

7-* 2 -a-*V- 8 -^>^;U^-^r^>- 1, 2-VM h'P^y U> 
-3-*;u^>^ (4-7^y^>i/;i/) 7^ Y 

mmm3 

7-* h**>- 2 -:**V-8 -"Of-^**^- 1 , 2 -5? t h* P *y U > 
-3-*;i>#>® (2-4-??;7i-;v) x^;iO j? 
HSS0IJ4 

7-* h**>-2-**v-8-^>^;i,;fr*$/- l, 2-^b Kn*y u> 
-3-*;i/tf>® (4-?U7ir;i/) 7U' 

±I3^»J1 i:TOt:bT^}tB^I2~4fc^-r^tl$f#feo MU{t-&®<DVi 
CI^ Binding assay (in vitro) 
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■hVl-M.J'i K*«S (CB 1) »V5lc«S (CB2) U-feT**-© 

5* K 7~9Mit()o &Jg2 45*71/- rfc** (/MgjftB£ : 5 0 jug/m 
Is NIU : 1 x 1 0 7 c e 1 1 s/mlK ttURUtf > K (C 3 H) Win5 
52 1 2- 2s 2nM) SW*i«Win5 5 2 1 2 - 2Xtt*fc««Sini*., 

'Mns«en^o«^3 o o ct*9 o#\ mmmM(Dm^4v-^3 6 o$m >^^-<- 

^3>Ufc» Assay buffer H\ /J\JH*H#©*£ 0 . 2%BSA££tr5 0m 
M T r i s*fc MilfiOitO . 2 XB S A*^tt 5 0 mM Tris- 
HB S S tffll^fc. -f >*a^-^g >U7«s 7 >r;P*- (Packard, Onifilter 
24GF/B) TSiiU (8*£tffe scintilation solution (Packard, 
Microsint-20) £fln*, it >7;p©;ftfJfl2£ftiJ£Ufe (Packard, Top count A9912V) Q 
#«f»Wtg'&tt3S«*©W i n 5 5 2 1 2- 2 ( 1 juM) *JnitSifcC«t 0»s 

WRWtt^SJfHi Ufco XtftMiiD M S 0 \z®m U D M S 0©«Hiti?# 0 . 
l%£&SJ;?tcLfc 0 *S£-l/fc*fc*iSt©, «fS«j|g^t:£»5ia^*e» I c 
sofi^^^s Ctit C 3 HD Wi n 5 5 2 1 2 - 2 0Kdtt<pf>ttDS©K i 

CIO *^y->fllfia»B i E7 ! ^ (in vivo) 
lEtt d d y v £ x ( 6 ~ 8 fcffl t> fco£J£©£-*j- M©^ t (Unicon, 
Prethysumometer TK-101). 2BSF E a&;t U -7:^ ;KC»jWLfetttftft^«lS 1 
0ml/kgK:Tigpfe4Ufco 1 ^^itSItlTKC^bfe 1 %*7 

Wltffl^fe (DMSO©g&jgg£l%)o 

±iBKtt cix cm ©e***5t:^r- 
( a ) mmm 1 ©<b£t» 1 o g 
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(b) %m 5 0 g 

(c) b^^D^i/rVrv 15g 

(d) *;i/^^ri/^^;i/-b;i/D— h U »>A 44g 

(e) ^f7'J>iY^i/«>A lg 

(aX (b) s (c) 0£M, (d) 03Og^ti^U 
M£*t-5o 14g® (d) £tM g© (e) £ii£U fm*8f 

^Jtf S^iifcl.t l&ifefcD 1 Omg© (a) 3&ftJl 0 0 01 
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*1 



1H NMR U) ppm 



MS 



CHO 




CDO3300MHz 

9.80(lH,s) 
7.64(lHAJ=8.6Hz) 
7.09(lHA*=8.6Hz) 
4.11(2H,U=6.6Hz) 

l.60-L80(2H,m) 
L28-l.47(4H,m) 
0.92(3H,U=7.1Hz) 



FAB+ 
268 

IM+H+] (80) 
198 (100) 



CHO 



MeO 




CDO3300MHz 

9.52(lH,s) 

7.22(lH4J=9.0Hz) 

6.90(lHAJ=9.0Hz) 

4.41(2H,U=6.9Hz) 

3.97(3H,s) 

2.0-Z3(2H,bs) 

1.7-1.9(ZHjn) 

1.3~1.5(4H,m) 

0.92(3H,tf=7.2Hz) 



FAB+ 

238 [M+H+] 
(100) 



MeO 




CDO3,300MHz 

9.04<lM>s) 

830(lH,s) 

7.36(1HAJ=90H2) 

6.88(lHAJ=9.0Hz) 

4.13(2H,U=6.9Hz) 

3.96(3H,s) 

3.74(3H,s) 

L3-L5(4Hjn) 
0.94(3H t U=7.2Hz) 



FAB+ 

320 [M+H+] 
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0:2 







1H NMR ( S ) ppm 


MS 






CDO3300MHZ 




4 


[fV^T 002 " 


14.00(1H,8) 

9.42(1H4k) 

8.87(1H,s) 

7^1(lH,cU=9.0Hz) 

7.03(lHAJ=9.0Hz) 

4.18(2H % U=6.9Hr) 

4.0!(3H,s) 

1.7-1.8(2Hni) 

1.3-1.5(4iiin) 

0.95(3IUJ=6.9Hz) 


FAB+ 

306 [M+H+] 
(100) 
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IE4 



1 

« 


C24H29N304 


rj 

s 

2- 
seu 


MS 


e 
s 

I si 


sis 
± cct 

9 vs oo eo 
3 Ox co 


S 




M oj *o vo m ^ n S 


E 

C 

a. 
*o 

K 


£j r: ^ rt ^ So » S E E S 
S SSJJ^^^^*^ 5 "Tim o t 


g o q q q S g E ft 




f P 
o o 


1 P 
o o 

oo 

so \o 


& 

\ 
« 

i 


o 


i 

«w „ / * 

\ J» \ 4?] 
/— \ ) * 

\_y ° 
o 

o 


s 

8 


cn 
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Kim (nM) 


ED50 (mg/kg : po) 




(C) 


(s) 


C/S 




i 


140 


<0.4 


>350 


0.1 


2 


700 


<0.4 


>1750 


0.04 
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1. - 



R 1 W 




— (Alk) r — R 



[1] 



CA»K Wfi-O-s -S (0) t - N -CR 3 R 4 - S — N R 6 — N -NR S C 
0-s -CONR 5 -, -COO-Xtt-OCO- R 3 St5R 4 tt|I|-X 
ttS«:oT*ti?n**SfXB:r^^ft, R 5 l±7K^^XH:T;i/^;u& x 

;i/dr-;i/ N ^ij—;^ 7 \)— )]/?)],%■ /\rD7'J-;w ^fn7ij-;i/7;i/ 

R'tt**!*^ -or" (a*. R e tt**m^ 7-;i/^;w 7)i>r 

t;v^t-;i/ n 7>j-;k 7U-;p7;^;k ^tD7'J-;k ^tdt'J 

R 8 R'srjfR^Pi-xM^oT^n^tiTKmm^ 7Vi>*;w tvp 

«fc^o)s Xfcfc- (CH 2 ) U .-S (0) U R» R'ttTkfjtH^ 
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&T;Wi^*T-g&2ftTV^&«fc^7;i/*;i, ; -conr^r 1 1 (a;*, 

aR 10 tR ll ^P^-r5^ii^fc-Mt:%oT^5rDTy-^^^UT*) 
«t^o) ftT^"Cfc«fc< x rb:?i;-;k ^d7ij-;k ^dt^i, 

2. -fta Cl'D 



CifctK W&-0-, -S (0) t - N -CR 3 R 4 - N — N R 5 — N -NR 6 C 
0-s -CONR 6 -, -COO-Xfcfc-OCO- (St*. R 3 MR 4 li-S-X 

ttt0Xttl»I2OBft**t.) *j*U R l 'ttR»Sc4/Ji6(D7Jl/^ 
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rtrK r;i/4r;i/f-^ t;i>*ji/;up7 -)ix.t±7)\s*)\/Z)],*s-)\,x*W&$ 
tiTv^x*«fc<s R 2 '{i. -or 6 R 

n 5" 'J — Ji^* is ? d */ Z d 7 A *\ 

V— ;k AfD7'J-;i/?;v^K i/^D7;^;i/Xi±>>^D7;i/^7j^;b 

Mf&LTb^o). Xfct- (CH 2 ) U .-S (0) U R 9 U* N R>&*mm*. 
7)V*)l s 7»>r-)lX.&T)\,*c-)\,%, ufciOXfci:17IrS2©g&£ N u'fcfc 

oxiii^i2©i^t ( ,) MmR 2 'iz%tfz&m&zn?ti, 7 

Tisfr, 7*s)\,**i/ s 7>>)\,3-t, ^Jl/j37h, 7)l*)l?-*, 7)l*)\,Z)l 

M^tP7'J -;i/fct -eft-en, *^*T-g&£ftT^T4> 7k 

y*;i,^f-;K ^TAeg&£ftT^T ^^^^dt;i/^;i/{±tK^> 

*M> T^^T'gmSftT^TfcJX, mttOXIilM5tDlSt^ 

3. W#-0-T?&!K R l, ^^l!(4^S6©T;i/dr;i/T-fe?)s R 2 'V7)U 
R!d J 7'J-;i/XH:^TD7U-;i/ (c^f. §i7'J-;i/M^ 

;LO**> s Tft^-ft***/^ 7is)K 7^)1***/^ AD^>Ji^ - ^d, 
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>»tt©ittT!*S»*S3SItt©ft^«)XI±*<3!)|S||±flF«*nSlg. 

5. Rfc^ttSTU-^^i-^T'&tK ^ d 7 U-;i>#e 5 
»*ffl4gB«(Z)fl;^1»xtt*©EJ|±||F$$n*ffl. 

6. 7-^ h*^-2-**V-8-^>^*^>-- l, 2-i?tF*P + y 
■J>-3-*;v^>^ (2-KU5?>-4--OPxf-;iO K* 
^-2-**V-8-^>?-;M-^>-l, tf>-3-*;M? 
>g£ (4-7^M>i/;p)7U\ 7-* h^>-2-*-*y-8-^>?- 
JM'+S'-l, 2-i?tF-D^yiJ>-3-3!i^>i C2- (4-7U7 
x -*) ^ F2fclF7->t h^>-2-**V-8-^>*;M-**>- 
1, 2-i?th'Ddp;iJ>-3-AM>i (4-?U7i-Jl/) Kfr 

k LTl^f UT & £ SUM. 
8 . »$£ 2 7iM 6 ©^r*i^fc3B«©<b^«IXi±*©EJI±WS*n^*& 

9. *>^t:^ i f nrr^-*»*«ffl*>^e^-f Ki/*r* 

m 2 75S 6 ©V^-f n^tciB«©<b^X{±^©E^±^^ti5^*W^^fc 

i o. ^^^M-efesa^ii2^M6©^m^^i3@©'(b-&tixa:^©g 
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